cH OF BLOOD OF CANCER PATIENTS quinone and quinol is unity. The numerical value of vo is 0 9802 volt at 37°. In order to ensure that the molecular ratio of quinone and quinol is unity, the compound quinhydrone is employed. A solution of quinhydrone in water is widely dissociated to give equimolecular proportions of quinone and quinol. Biilmann [1923] has shown that the values of the PH of buffer solutions, measured by the quinhydrone electrode, agree with those measured by means of the hydrogen gas electrode, and this has been confirmed during the present work. Further it has been found during this investigation, that the quinhydrone electrode gives correct values for the PH of solutions of lead salts. It has previously been shown by Denham and Allmand [1908] that the hydrogen gas electrode fails to function in solutions of lead acetate, owing to the reduction of bivalent lead ion to monovalent lead ion by hydrogen gas, with a corresponding decrease in the hydrogen pressure at the electrode. Thus in the case of lead salts, the quinhydrone electrode gives correct values for the PH when the hydrogen gas electrode fails to function.
THE HYDROGEN ION CONTENT OF BLOOD.
In the measurement of the pH of blood, the main cause of error lies in the fact that blood rapidly loses carbon dioxide, thereby impairing the efficiency of the bicarbonate system with the result that the blood becomes more alkaline. In view of this factor, rapid measurements were aimed at in the present investigation, the blood coming into contact with the air for the shortest possible time.
With reference to the use of quinhydrone, this substance itself might react with the blood (for example, interaction between quinone and haemoglobin to form methaemoglobin) and so cause erroneous results. It will be shown later, however, that such a reaction, should it occur, is comparatively slow.
The commonly accepted value for the PH of blood, as measured by indicators (use of indicators is limited to the case of blood plasma only) and by the hydrogen gas electrode, is 7*4-7-5. Hasselbalch and Lundsgaard [1912] , however, found by means of the hydrogen gas electrode that the PH of defibrinated blood is about 7!4 and this value lies between those of the PH of blood serum (7.8) and of red blood corpuscles (7.0). In the following work, the pH of whole blood -(not defibrinated blood) has been measured in every case.
Experimental.
For the purpose of the measurement of the PH of blood, a small vessel of about 2 cc. capacity was employed. The vessel had a narrow side limb and could-be completely filled with blood. In the first place it must be stated that when a platinum foil electrode was employed in conjunction with the quinhydrone, unreasonable values (such as PH = 13) cEf OF BLOOD OF CANCER PATIENTS 1361 with chromic acid, followed by boiJing in distilled water. Before a measure-, ment, the electrode was tested by means of buffer solutions of known p1.
Results. (i) Values of the pH of whole hurnasn blood. In the first place, normal.human subjects were examined. From the results given in Table I , it will be seen that the average value at 370 is 7-33.
It may be mentioned that the average value obtained for human defibrinated blood at 37°by Schade, Neukirch and Halpert [1921] by means of the platinumhydrogen electrode, employing a mixture of hydrogen and carbon dioxide, is 7*31. (ii) Values of the PH of the blood of cancer patients. In Table II Table II that there is no marked difference between the pH value of the blood of cancer patients and that of normal human blood, the average values being 7-32 and 7-33 respectively. The extreme values obtained in the-case of cancer patients, namely 7-19-7-45, lay further apart than those obtained for normal blood. The absence of any Woglom [1924] , using the hydrogen gas electrode method of measurement. It may be stated generally that immediately following an operation, the PH is lowered. This may be due either to the products of autolysis of damaged tissues, or to the effects of the enforced physical inactivity following an operation.
(iii) The effect of intravenous injection of lead suspension (electrically prepared)' on the pH of the blood of cancer patients (in connection with the action of lead on cancerous growths) [cf. Blair Bell, 1922, 19241 . It was of importance to determine the effects of injections of lead suspension on the PH of the blood. The concentration of the suspension (of which various amounts were given) was 01°% in respect of lead. The suspension itself was made slightly hypertonic, containing, in addition to lead and gelatin, 2 % sodium chloride, 005 % calcium chloride, and 005 % potassium chloride.
In Table III are sammarised a group of results which suggest generally that treatment with lead suspension, injected intravenously, is accompanied by a fall in the pH of the blood of cancer patients, that is, the blood becomes slightly more acid2. cE OF BLOOD OF CANCER PATIENTS than the lead, which were present in the lead suspension (i.e. gelatin, sodium, potassium, and calcium chlorides) has practically no effect on the pH.
SUMMARY. 1. The measurement of the pH of whole blood by means of the quinhydrone electrode has been described. As platinum foil has been found to be unsatisfactory when employed as electrode metal in the case of blood, a gold foil electrode was used instead, with satisfactory results.
2. By this means it has been found that the average value for the pEX of normal human subjects is 7-33. It was also found that the PH of the blood of cancer patients is identical, within the limits of error, with that of the blood of normal human subjects.
3. The effect of intravenous injection of a lead suspensoid, prepared by the Bredig sparking method, is to lower the PH immediately following such injections; but the lowering is only temporary.
